82                   The Treatment of Steel

slightest degree what effect the air can have upon the s
in this instance. My opinion is this, and which 1
formed from experience, that if the steel does not break clxj.r_
ing the time it is becoming cool, there is no more danger of
its breaking after it is lifted out of the water than what
was of its breaking in the water, that is, providing the steel
allowed to remain in the water until its center becomes
cool. During the time the steel is in the water becoming-
cool, and after a certain amount of heat is abstracted from
the outer crust, there is a peculiar motion or vibration of the
interior particles in rearranging themselves according t:o
their form. This peculiar motion weakens the cohesion of
the particles. The tension of the steel at this period i& In
one direction; but let the steel be lifted out of tin* writer
before the central steel has become quite cool, and trie
tension is reversed in an opposite direction. This is caused
by the central steel imparting heat to the inner side of trie
hardened crust; and this sudden change is frequently more
than the hardened crust can bear, and causes the steel to
break. If the steel does not break, it is held in such an un-
equal state of tension, from the particles not being allowed
sufficient time, before they were again disturbed, to assume
the exact arrangement to which they are naturally disposed,
that the tenacity of the steel must more or less be weakened.
It is not requisite that the steel should lie in the harden Ing-
tank until the steel and the water become quite cool; tor In
some instances the steel article is required for immediate use.
In such instances, any vessel, such as a hand howl or a water
bucket, etc., may be sunk into the tank, and the steel arti-
cle or articles may, while the vessel is under the surface of
the water, be lifted into the vessel; after which the